Cytoglobin ligand binding regulated by changing haem-co-ordination in response to intramolecular disulfide bond formation and lipid interaction.
Cytoglobin (Cygb) is a hexa-co-ordinate haem protein from the globin superfamily with a physiological function that is unclear. We have previously reported that the haem co-ordination is changed in the presence of lipids, potentially transforming the redox properties of the protein and hence the function of Cygb in vivo. Recent research suggests that the protein can exist in a number of states depending on the integrity and position of disulfide bonds. In the present study, we show that the monomeric protein with an internal disulfide bond between the two cysteine residues Cys38 and Cys83, interacts with lipids to induce a change in haem co-ordination. The dimeric protein with intermolecular disulfide bonds and monomeric protein without an intramolecular disulfide bond does not exhibit these changes in haem co-ordination. Furthermore, monomeric Cygb with an intramolecular disulfide bond has significantly different properties, oxidizing lipid membranes and binding ligands more rapidly as compared with the other forms of the protein. The redox state of these cysteine residues in vivo is therefore highly significant and may be a mechanism to modulate the biochemical properties of the haem under conditions of stress.